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Updates on Run 12 π0-jet ALL 2 2016-07-24 

Outline 

l  Updates	on	variable	binning	

l  Updates	on	signal	yield	esDmaDon	method	

l  Updated	asymmetry	results	



Updates on Run 12 π0-jet ALL 3 2016-07-24 

Asymmetry	Analysis	--	Variable	re-binning 

const	Double_t	mPi0PTbins_rebin[8]={	4.0,	5.0,	6.0,	8.0,	10.0,	12.0,	16.0,	36.0};	
	
	
const	Double_t	mJetPTbins_rebin[8]	=	{7.1,	9.9,	13.8,	19.2,	26.8,	37.3,	51.9,	100.0};		
	
	
const	Double_t	mPi0JetMassbins_rebin[7]	=	{17.0,	24.0,	35.0,	50.0,	72.0,	100.0,	200.0};	
	
	
const	Double_t	mX1bins_rebin[6]	=	{	0.07,	0.10,	0.15,	0.23,	0.35,	0.53};		
	
	
const	Double_t	mX2bins_rebin[6]	=	{	0.01,	0.02,	0.04,	0.06,	0.12,	0.24};	 



Updates on Run 12 π0-jet ALL 4 2016-07-24 

•  The	raw	yield	(nraw)of	π0-jet	are	well	ficed	by	model(x),	in	which	the	signal	shape	was	described	by	

skewed	Gaussian	func1on	sig(x),	and	background	shape	was	ficed	by	Gamma	func1on	bkg(x);	

•  The	shapes	of	sig(x)	and	bkg(x)	were	determined	by	fieng	the	spectrum	summed	over	spin	states.	

•  Signal	yield	(nsig)	and	background	yield	(nbkg)	are	esDmated	by	fieng	over	[0.05,	0.6]	GeV/c2	with	the	

fixed	sig(x)	and	bkg(x)	shapes,	according		
	

•  Signal	(background)	asymmetries,	ALL
S	(	ALL

B),	are	calculated	by	the	ficed	yields	nsig	(nbkg). 

Asymmetry	Analysis	–	Signal	yield	esDmaDon	method	update 

The	 invariant	mass	 spectrum	 (weighted	by	 relaDve	
luminosiDes	 and	 beam	 polarizaDons),	 are	 ficed	 to	
esDmate	signal	yield	for	each	kinemaDc	variable	bin,	
respecDvely.	 

sig(x) : k × e
−(x−µ )2

2σ 2 ×[1+Erf(a(x −µ)
2σ

)]

bkg(x) : A× xB × eCx

model(x) =
nsig

nsig + nbkg
* sig(x)+

nbkg
nsig + nbkg

*bkg(x)

nraw *model(x) = nsig * sig(x)+ nbkg *bkg(x)
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σ2

)µa(x -  [1 + Erf(× 2σ2
2)µ-(x - 

 e×Signal: k 

Cx e× B x×Background: A 

Raw Yield = Signal + Background
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Updates on Run 12 π0-jet ALL 5 2016-07-24 

Asymmetry	Analysis	–	determine	sig(x)	&	bkg(x)	shapes	for	π0	pT	bins 
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Updates on Run 12 π0-jet ALL 6 2016-07-24 

Asymmetry	Analysis	–	determine	sig(x)	&	bkg(x)	shapes	for	jet	pT	bins 

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

200

400

600

800

1000

1200

1400

1600

1800  <  9.9jet

T
JP Comb.:  7.1 < p

 Run120πEEMC 

284.9±Integral Yield = 81169.5

271.1±bkg. yield = 64866.0

174.9±signal yield = 16304.9

/ndf = 1.4506042χ

)++ + N-+ + N+- + N--(NΣ

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

500

1000

1500

2000

2500

3000

3500
 < 13.8jet

T
JP Comb.:  9.9 < p

 Run120πEEMC 

399.8±Integral Yield = 159813.9

383.0±bkg. yield = 130460.6

240.5±signal yield = 29353.2

/ndf = 2.5586222χ

)++ + N-+ + N+- + N--(NΣ

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

500

1000

1500

2000

2500

3000
 < 19.2jet

T
JP Comb.: 13.8 < p

 Run120πEEMC 

399.3±Integral Yield = 159465.0

386.2±bkg. yield = 133269.8

239.1±signal yield = 26195.2

/ndf = 1.4779982χ

)++ + N-+ + N+- + N--(NΣ

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

200

400

600

800

1000

1200

1400

1600

1800

2000  < 26.8jet

T
JP Comb.: 19.2 < p

 Run120πEEMC 

349.2±Integral Yield = 121942.7

340.2±bkg. yield = 103581.8

212.2±signal yield = 18362.5

/ndf = 1.2118112χ

)++ + N-+ + N+- + N--(NΣ

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

100

200

300

400

500

600

700  < 37.3jet

T
JP Comb.: 26.8 < p

 Run120πEEMC 

211.9±Integral Yield = 44895.7

207.5±bkg. yield = 38833.4

127.6±signal yield = 6061.2

/ndf = 0.9465632χ

)++ + N-+ + N+- + N--(NΣ

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

20

40

60

80

100

120

 < 51.9jet

T
JP Comb.: 37.3 < p

 Run120πEEMC 

87.9±Integral Yield = 7728.9

86.4±bkg. yield = 6644.2

55.4±signal yield = 1092.0

/ndf = 0.8762932χ

)++ + N-+ + N+- + N--(NΣ

]2 [GeV/cγγM
0.1 0.2 0.3 0.4 0.5 0.6

Ev
en

ts
 / 

( 0
.0

05
 )

0

2

4

6

8

10

12

14

16

18

20  < 100.0
jet

T
JP Comb.: 51.9 < p

 Run120πEEMC 

27.5±Integral Yield =  753.9

26.5±bkg. yield =  600.1

18.8±signal yield =  153.9

/ndf = 1.5220152χ

)++ + N-+ + N+- + N--(NΣ

)]
σ2

)µa(x -  [1 + Erf(× 2σ2
2)µ-(x - 

 e×Signal: k 

Cx e× B x×Background: A 

Raw Yield = Signal + Background

 [GeV/c]jet
T

p
10 20 30 40 50 60 70 80 90 100

-je
t s

ig
na

l f
ra

ct
io

n
0

π

0.1

0.15

0.2

0.25

0.3

0.35

0.4

0.45

0.5

-jet signal fraction0π

)++ + N-+ + N+- + N--(NΣ

 [GeV/c]jet
T

p
10 20 30 40 50 60 70 80 90 100

/n
df

2
χ

1−10

1

10

210

 invariant mass fit0πgoodness of 

)++ + N-+ + N+- + N--(NΣ

Fitted by RooFit v3.60 within ROOT 5.34/30



Updates on Run 12 π0-jet ALL 7 2016-07-24 

Asymmetry	Analysis	–	determine	sig(x)	&	bkg(x)	shapes	for	x1	bins 
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Fitted by RooFit v3.60 within ROOT 5.34/30



Updates on Run 12 π0-jet ALL 8 2016-07-24 

Asymmetry	Analysis	–	determine	sig(x)	&	bkg(x)	shapes	for	x2	bins 
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Fitted by RooFit v3.60 within ROOT 5.34/30



Updates on Run 12 π0-jet ALL 9 2016-07-24 

Asymmetry	Analysis	–	determine	sig(x)	&	bkg(x)	shapes	for	inv.	mass	bins 
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Asymmetry	Analysis	–	Calculate	the	signal	asymmetry	ALL 

ALL =
PYPB[(N

++ + N −− )− R3(N
+− + N −+ )]∑

PY
2PB

2[(N ++ + N −− )+ R3(N
+− + N −+ )]∑

•  nsig	and	nbkg	were	esDmated	by	fieng	for	all	kinds	of	weighted	spin	state	combinaDons	
and	variable	bins	(eg.	).	
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Fitted by RooFit v3.60 within ROOT 5.34/30

Asymmetry	Results	--	Updated	longitudinal	double	asymmetry,	ALL 

Longitudinal	double	asymmetry,	ALL
Sig	(len)	and	ALL

Bkg		(right),	as	a	funcDon	of	π0	pT	: 
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Asymmetry	Results	--	Updated	longitudinal	double	asymmetry,	ALL 

Longitudinal	double	asymmetry,	ALL
Sig	(len)	and	ALL

Bkg		(right),	as	a	funcDon	of	jet	pT	: 
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Fitted by RooFit v3.60 within ROOT 5.34/30

Asymmetry	Results	--	Updated	longitudinal	double	asymmetry,	ALL 

Longitudinal	double	asymmetry,	ALL
Sig	(len)	and	ALL
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Fitted by RooFit v3.60 within ROOT 5.34/30

Asymmetry	Results	--	Updated	longitudinal	double	asymmetry,	ALL 

Longitudinal	double	asymmetry,	ALL
Sig	(len)	and	ALL
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Asymmetry	Results	--	Updated	longitudinal	double	asymmetry,	ALL 

Longitudinal	double	asymmetry,	ALL
Sig	(len)	and	ALL

Bkg		(right),	as	a	funcDon	of	π0-jet	inv.	Mass: 
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Asymmetry	Results	–	Updated	single	asymmetries,	AL
Y,	AL

B	 
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Asymmetry	Results	–	Updated	single	asymmetries,	AL
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Asymmetry	Results	–	Updated	single	asymmetries,	AL
Y,	AL

B	 
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Asymmetry	Results	–	Updated	single	asymmetries,	AL
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Asymmetry	Results	–	Updated	single	asymmetries,	AL
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Asymmetry	Results	–	Updated	false	asymmetries,	ALL
LS,	ALL

US	 
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Asymmetry	Results	–	Updated	false	asymmetries,	ALL
LS,	ALL

US	 

 [GeV/c]jet
T

p
5 10 15 20 25 30 35 40

si
g

LL
Li

ke
-S

ig
n 

A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  1.886 / 6

p0        0.02281±0.01669 − 

 / ndf 2χ  1.886 / 6

p0        0.02281±0.01669 − 

-jet sig.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboLS
LL

-jet A0πsignal 

 [GeV/c]jet
T

p
5 10 15 20 25 30 35 40

bk
g

LL
Li

ke
-S

ig
n 

A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  9.033 / 6

p0        0.007412± 0.004554 

 / ndf 2χ  9.033 / 6

p0        0.007412± 0.004554 

-jet bkg.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboLS
LL

-jet A0πbackground 

 [GeV/c]jet
T

p
5 10 15 20 25 30 35 40

si
g

LL
U

nl
ik

e-
Si

gn
 A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  6.908 / 6

p0        0.0227± 0.01822 

 / ndf 2χ  6.908 / 6

p0        0.0227± 0.01822 

-jet sig.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboUS
LL

-jet A0πsignal 

 [GeV/c]jet
T

p
5 10 15 20 25 30 35 40

bk
g

LL
U

nl
ik

e-
Si

gn
 A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  4.064 / 6

p0        0.007476± 0.03727 

 / ndf 2χ  4.064 / 6

p0        0.007476± 0.03727 

-jet bkg.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboUS
LL

-jet A0πbackground 

jet	pT	bins 



Updates on Run 12 π0-jet ALL 23 2016-07-24 

Asymmetry	Results	–	Updated	false	asymmetries,	ALL
LS,	ALL

US	 

)s)/0π
η

+ejet
η

*(ejet

T
 ( = p1x

0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

si
g

LL
Li

ke
-S

ig
n 

A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  2.869 / 4

p0        0.02264±0.003704 − 

 / ndf 2χ  2.869 / 4

p0        0.02264±0.003704 − 

-jet sig.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboLS
LL

-jet A0πsignal 

)s)/0π
η

+ejet
η

*(ejet

T
 ( = p1x

0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

bk
g

LL
Li

ke
-S

ig
n 

A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  12.05 / 4

p0        0.007535± 0.003886 

 / ndf 2χ  12.05 / 4

p0        0.007535± 0.003886 

-jet bkg.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboLS
LL

-jet A0πbackground 

)s)/0π
η

+ejet
η

*(ejet

T
 ( = p1x

0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

si
g

LL
U

nl
ik

e-
Si

gn
 A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  4.499 / 4

p0        0.02257± 0.022 

 / ndf 2χ  4.499 / 4

p0        0.02257± 0.022 

-jet sig.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboUS
LL

-jet A0πsignal 

)s)/0π
η

+ejet
η

*(ejet

T
 ( = p1x

0.1 0.15 0.2 0.25 0.3 0.35 0.4 0.45 0.5

bk
g

LL
U

nl
ik

e-
Si

gn
 A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  4.035 / 4

p0        0.007532± 0.03672 

 / ndf 2χ  4.035 / 4

p0        0.007532± 0.03672 

-jet bkg.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboUS
LL

-jet A0πbackground 

x1	bins 



Updates on Run 12 π0-jet ALL 24 2016-07-24 

Asymmetry	Results	–	Updated	false	asymmetries,	ALL
LS,	ALL

US	 

)s)/0π
η-

+ejet
η-

*(ejet

T
 ( = p2x

0.02 0.04 0.06 0.08 0.1 0.12

si
g

LL
Li

ke
-S

ig
n 

A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  8.717 / 4

p0        0.02285±0.00982 − 

 / ndf 2χ  8.717 / 4

p0        0.02285±0.00982 − 

-jet sig.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboLS
LL

-jet A0πsignal 

)s)/0π
η-

+ejet
η-

*(ejet

T
 ( = p2x

0.02 0.04 0.06 0.08 0.1 0.12

bk
g

LL
Li

ke
-S

ig
n 

A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  12.04 / 4

p0        0.007451± 0.00267 

 / ndf 2χ  12.04 / 4

p0        0.007451± 0.00267 

-jet bkg.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboLS
LL

-jet A0πbackground 

)s)/0π
η-

+ejet
η-

*(ejet

T
 ( = p2x

0.02 0.04 0.06 0.08 0.1 0.12

si
g

LL
U

nl
ik

e-
Si

gn
 A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  6.094 / 4

p0        0.02281± 0.02113 

 / ndf 2χ  6.094 / 4

p0        0.02281± 0.02113 

-jet sig.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboUS
LL

-jet A0πsignal 

)s)/0π
η-

+ejet
η-

*(ejet

T
 ( = p2x

0.02 0.04 0.06 0.08 0.1 0.12

bk
g

LL
U

nl
ik

e-
Si

gn
 A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  3.498 / 4

p0        0.007445± 0.0374 

 / ndf 2χ  3.498 / 4

p0        0.007445± 0.0374 

-jet bkg.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboUS
LL

-jet A0πbackground 

x2	bins 



Updates on Run 12 π0-jet ALL 25 2016-07-24 

Asymmetry	Results	–	Updated	false	asymmetries,	ALL
LS,	ALL

US	 

)s2x1x] ( = 2-jet Invariant Mass [GeV/c0π
20 30 40 50 60 70 80 90 100

si
g

LL
Li

ke
-S

ig
n 

A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ    3.8 / 5

p0        0.02262±0.009116 − 

 / ndf 2χ    3.8 / 5

p0        0.02262±0.009116 − 

-jet sig.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboLS
LL

-jet A0πsignal 

)s2x1x] ( = 2-jet Invariant Mass [GeV/c0π
20 30 40 50 60 70 80 90 100

bk
g

LL
Li

ke
-S

ig
n 

A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  9.795 / 5

p0        0.007489± 0.003846 

 / ndf 2χ  9.795 / 5

p0        0.007489± 0.003846 

-jet bkg.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboLS
LL

-jet A0πbackground 

)s2x1x] ( = 2-jet Invariant Mass [GeV/c0π
20 30 40 50 60 70 80 90 100

si
g

LL
U

nl
ik

e-
Si

gn
 A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  8.915 / 5

p0        0.02261± 0.01907 

 / ndf 2χ  8.915 / 5

p0        0.02261± 0.01907 

-jet sig.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboUS
LL

-jet A0πsignal 

)s2x1x] ( = 2-jet Invariant Mass [GeV/c0π
20 30 40 50 60 70 80 90 100

bk
g

LL
U

nl
ik

e-
Si

gn
 A

0.25−

0.2−

0.15−

0.1−

0.05−

0

0.05

0.1

0.15

 / ndf 2χ  11.35 / 5

p0        0.007484± 0.03719 

 / ndf 2χ  11.35 / 5

p0        0.007484± 0.03719 

-jet bkg.0πRun12 EEMC 

pol0 fitting line

 w/ JPcomboUS
LL

-jet A0πbackground 

inv.	mass	bins 


